GGAAGTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAAT 4 1 

ATGGCTGGTTCCCCAACATGCCTCACCCTCATCTATATCCTTTGGCAGCTCACAGGGTCA 101 

MAGS PTCLTLIYILWQLTGS 2 0 

GCAGCCTCTGGACCCGTGAAAGAGCTGGTCGGTTCCGTTGGTGGGGCCGTGACTTTCCCC 161 

A A SGPVKELVGSVGGAVTFP 40 

CTGAAGTCCAAAGTAAAGCAAGTTGACTCTATTGTCTGGACCTTCAACACAACCCCTCTT 221 

LKSKVKQVDSIVWTFNTTPL 60 

GTCACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCAAAATCGTAATAGGGAGAGA 281 

VTIQPEGGTIIVTQNRNRER 80 

GTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAGCAAACTGAAGAAGAAJTGACTCA 341 

VDFPDGGYSLKLSKLK K I N D S~l 100 

GGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCAGGAGTAC 4 01 

GIYYVGIYSSSLQQPSTQEY 120 

GTGCTGCATGTCTACGAGCACCTGTCAAAGCCTAAAGTCACCATGGGTCTGCAGAGCAAT 461 

VLHVYEHLSKPKVTMGLQSN 140 

AAGAATGGCACCTGTGTGACCAATCTGACATGCTGCATGGAACATGGGGAAGAGGATGTG 521 

K lw Ci T \ c V t I w T. t1 CCMEHGEEDV 160 

aTTTaTarr-Tr^aa^r;r.r.rTGGGGr.AAGCAGC CAATGAGTCC CATAATGGGTCCATCCTC 581 



YTWKALGQAA m E S_lH Ltt G SJ I L 180 



CCCATCTCCTGGAGATGGGGAGAAAGTGATATGACCTTCATCTGCGTTGCCAGGAACCCT 641 
PI SWRWGESDMTFICVARNP 200 

GTCAGCAGAA^m^AAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGAT 7 01 



5 f 

VSR UL_E— S PILARKLCEGAAD 220 



^arrra^aTTr.rTr. nATGGTnr.TCCTGTGTCTCCTGT TGGTGCCCCTCCTGCTCAGTCTp 7 61 

D P D S S Im v t, t. r. t, t. T, v — £ — L — L — L — £ — L. 



240 



TTTGTACTGGGGCTATTTCTTTGGTTTCTG AAGAGAGAGAGACAAGAAGAGTACATTGAA 821 

If v T. C t F T. w f t, I k RERQEEYIE 260 

GAGAAGAAGAGAGTGGACATTTGTCGGGAAACTCCTAACATATGCCCCCATTCTGGAGAG 881 

EKKRVDICRETPNICPHSGE 280 

AACAC AGAGTACGAC ACAATCCCTC AC ACT AAT AGAAC AATCCT AAAGG AAGATCCAGC A 941 

NTEYDTIPHTNRTILKEDPA 300 

AATACGGTTTACTCCACTGTGGAAATACCGAAAAAGATGGAAAATCCCCACTCACTGCTC 1001 

NTVYSTVEI PKKMENPHSLL 320 

ACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTTATCTAGACAGCAGTGCAC 1061 

TMPDT PRLFAYENVI * 335 

TCCCCTAAGTCTCTGCTCAAAAAAAAAACAATTCTCGGCCCAAAGAAAACAATCAGAAGA 1121 

ATTCACTGATTTGACTAGAAACATCAAGGAAGAATGAAGAACGTTGACTTTTTTCCAGGA 1181 

TAAATTATCTCTGATGCTTCTTTAGATTTAAGAGTTCGTAATTCCATCCACTGCTGAGAA 12 41 

ATCTCCTCAAACCCAGAAGGTTTAATCACTTCATCCCAAAAATGGGATTGTGAATGTCAG 1301 

CAAACCATAAAAAAAGTGCTTAGAAGTATTCCTATAGAAATGTAAATGCAAGGTCACACA 1361 

TATTAATGACAGCCTGTTGTATTAATGATGGCTCCAGGTCAGTGTCTGGAGTTTCATTCC 1421 

ATCCCAGGGCTTGGATGTCAGGATTATACCAAGAGTCTTGCTACCAGGAGGGCAAGAAGA 1481 

CCAAAAC AGACAGACAAGTCCAGCAGAAGCAGATGCACCTGAC AAAAATGGATGTATTAA 1541 

TTGGCTCTATAAACTATGTGCCCAGCACTATGCTGAGCTTACACTAATTGGTCAGACGTG 1601 

CTGTCTGCCCTCATGAAATTGGCTCCAAATGAATGAACTACTTTCATGAGCAGTTGTAGC 1661 

AGGCCTGACCACAGATTCCCAGAGGGCCAGGTGTGGATCCACAGGACTTGAAGGTCAAAG 1721 

TTCACAAAGATGAAGAATCAGGGTAGCTGACCATGTTTGGCAGATACTATAATGGAGACA 1781 

CAGAAGTGTGCATGGCCCAAGGACAAGGACCTCCAGCCAGGCTTCATTTATGCACTTGTG 1841 

CTGCAAAAGAAAAGTCTAGGTTTTAAGGCTGTGCCAGAACCCATCCCAATAAAGAGACCG 1901 

AGTCTG AAGTCAC ATTGT AAATCT AGTGTAGGAGACTTGGAGTC AGGCAGTGAGACTGGT 19 61 

GGGGCACGGGGGGCAGTGGGT ACTTGT AAACCTTT AAAGATGGTTAATTCATTC AAT AGA 2021 

TATTTATTAAGAACCTACTATGCGGCCCGGCATGGTGGCTC AC ACCTGT AATCCCAGCAC 2081 

TTTGGGAGGCCAAGGTGGGTGGGTCATCTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAA 2141 

CATGGTGAAACCCCATCTCTACTAAAGATCAAAATTTGCTGAGCGTGGTGGTGTGCACCT 2201 



FIGURE 2 



GTATCCC AGCT ACTCGAGAGGCC AAGGC ATGAGAATCGCTTGAACCTGGAGGTGAGGTTG 2261 
CAGTGAGCTGAGATGGCACCACTGCACTCCGGCCTAGGCAACGAGAGCAAAACTCCAATA 2321 
CAAACAAACAAACAAACACCTGTGCTAGGTCAGTCTGGCACGTAAGATGAACATCCCTAC 2381 
CAACACAGAGCTCACCATCTCTTATACTTAAGTGAAAAACATGGGGAAGGGGAAAGGGGA 2441 
ATGGCTGCTTTTGATATGTTCCCTGACGCATATCTTGAATGGAGACCTCCCTACCAAGTG 2501 
ATGAAAGTGTTGAAAAACTTAATAACAAATGCTTGTTGGGCAAGAATGGGATTGAGGATT 25 61 
ATCTTCTCTCAGAAAGGCATTGTGAAGGAATTGAGCCAGATCTCTCTCCCTACTGCAAAA 2 62 1 
CCCT ATTGT AGT AAAAAAGTCTTCTTTACT ATCTTAATAAAAC AGAT ATTGTGAGATTCA 2681 

CAT A A A A A A A A A A A AAA A A A A A A 



FIGURE 2 (continued) 



CCATCCTT^ATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGTTTCAAGTTCCA 
I + + + + + + 



CGTTCCCTACTGCTAAGAGTCTTAGCTTACAAAAGATATTCTTGTAAGCCAAGTGTGAAG 
61 + + + + + + 



TTAATCACGACAACCAAAGGTTTGCTAACATAGAGGAAGAGCTCTCATCAATAGGGGAAC 
121 + + + + + + 



AGAAAGTCTCAGCGACAAGCTTATGAAAGAATGGCTGTCTCAAGGGCTCCAACACCCGAC 

181 + + + + + + 

MAVSRAPTPD 



TCCGCCTGTCAGAGGATGGTCTGGCTCTTTCCACTTGTCTTCTGCCTCGGCTCAGGGAGT 

241 + + + + + + 

SACQRMVWLFPLVFCLGSGS 



GAAGTTTCACAGAGCAGCTCAGACCCCCAGCTAATGAATGGCGTTCTAGGAGAGTCTGCA 

301 + + + + + + 

EVSQSSSDPQLMNGVLGESA 



GTTCTTCCTCTAAAGCTTCCTGCAGGGAAGATAGCCAATATCATCATCTGGAATTATGAA 

361 + + + + + + 

VLPLKLPAGKIANI I IWNYE 



TGGGAAGCGTCACAAGTCACTGCCCTCGTTATCAACCTAAGT7\ATCCTGAAAGTCCACAA 

421 + + + + + + 

WEASQVTALVINLSNPESPQ 



AT CAT GAAC AC T G AT GT AAAG AAG AG AC T G AAC AT C ACC C AG T CC T AC T CC C T G C AAAT C 

481 + + + + + + 

IMNTDVKKRLNITQSYSLQI 



AGCAACCTTACCATGGCAGACACAGGATCATACACTGCGCAGATAACCACAAAGGACTCT 

541 + + + + + + 

SNLTMADTGSYTAQI TTKDS 



GAAGTGATCACCTTCAAATATATTCTGAGGGTCTTTGAACGATTGGGTAACTTAGAAACT 

601 + + + + + + 

EVITFKYILRVFERLGNLET 



FIGURE 3 




ACCAACTATACTCTCCTGCTAGAGAATGGGACCTGCCAGATACACCTGGCCTGTGTTTTG 

661 + + + + + + 

TNYTLLLENGTCQIHLACVL 

AAG AAT C AAAG T C AAAC T G T C T C AG T T GAG T G G C AAG C C AC AG G AAAC AT C T C T T T AG G A 

721 + + + + + + 

KNQSQTVSVEWQATGNI SLG 

GGACCAAATGTCACTATCTTTTGGGACCCGAGGAATTCTGGTGACCAGACTTACGTCTGC 

781 + + + + + + 

GPNVTI FWDPRNSGDQTYVC 

AGAGCCAAGAATGCTGTCAGCAATTTGTCAGTCTCTGTTTCGACCCAGAGTCTCTGCAAA 

841 + + + + + + 

RAKNAVSNLSVSVSTQSLCK 

GGGGTTCTAACTAATCCACCCTGGAATGCAGTATGGTTTATGACTACAATTTCAATAATC 

901 + + + + + + 

GVLTNPPWNAVWFMTTI SI I 

AGTGCAGTCATACTCATCTTTGTGTGCTGGAGCATACATGTTTGGAAGAGAAGAGGTTCT 

961 + + + + + + 

SAVILIFVCWSIHVWKRRGS 

CTTCCTTTGACTAGCCAACATCCAGAGTCCTCCCAGAGCACAGATGGCCCAGGCTCTCCA 

1021 + + + + + + 

LPLTSQHPESSQSTDGPGSP 

GGGAACACTGTGTATGCACAAGTCACTCGTCCAATGCAGGAAATGAAAATCCCAAAACCT 

1081 + + + + + + 

GNTVYAQVTRPMQEMKI PKP 

AT C AAAAAT G AC T C C AT G AC AAT T T AC T C C AT AG T T AAT C AT T C C AGAG AGG AAAC AG T G 

1141 + + + + + + 

IKNDSMTIYSIVNHSREETV 

GCTTTTVACCGGCTATAACCAACCCATTACCCTGAAGGTTAACACTTTAATCAACTATAAC 

1201 + + + + + + 

ALTGYNQPITLKVNTLINYN 

T CC T G AAG GAAGAGC ACT G C AG T G AC T T G AGG AAAT T AAAC AAT GC T GT C AC C AC AGC T C 

1261 + + + + + + 

S * 

FIGURE 3 (continued) 



TGGCTTAGATTAATGAAGTCAGCATCTCTGGAGATTGAGCGCTGCCATTTGCATTGTTCA 
1321 + + + + + + 

AACGCTTTCTAGGTGGTATGGTGAGATGCCAGAGGGCTAAGGGCCATTATAGCAGGGTAG 
1381 + + + + + + 

T T T G AC T AGGAAT AC AT AAGAT AG AAAGC C T AG AAT C GT AT C AT T G AAAG GG AC AAT GG A 
1441 + + + + + + 

C C TAAGAGAAG T G G AAT AAAAT T G T G T CACACAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
1501 + + + + + + 

CTTGT 
1561 1565 



FIGURE 3 (continued) 



Apex-3 nucleotide with translation 



GAATTCGAATTCGGGACTTTCCAGAAGGACCACAGCTCCTCCCGTGCATCCACTCGGCCT 
I + + + + + + 



GGGAGGTTCTGGATTTTGGCTGTCGAGGGAGTTTGCCTGCCTCTCCAGAGAAAGATGGTC 

61 + + + + + + 

M V 



ATGAGGCCCCTGTGGAGTCTGCTTCTCTGGGAAGCCCTACTTCCCATTACAGTTACTGGT 

121 + + + + + + 

MRPLWSLLLWEALLPITVTG 



GCCCAAGTGCTGAGCAAAGTCGGGGGCTCGGTGCTGCTGGTGGCAGCGCGTCCCCCTGGC 

181 + + + + + + 

AQVLSKVGGSVLLVAARPPG 



TTCCAAGTCCGTGAGGCTATCTGGCGATCTCTCTGGCCTTCAGAAGAGCTCCTGGCCACG 

24i + + + + + + 

FQVREAIWRSLWPSEELLAT 



TTTTTCCGAGGCTCCCTGGAGACTCTGTACCATTCCCGCTTCCTGGGCCGAGCCCAGCTA 

301 + + + + + + 

FFRGSLETLYHSRFLGRAQL 



CACAGCAACCTCAGCCTGGAGCTCGGGCCGCTGGAGTCTGGAGACAGCGGCAACTTCTCC 

361 + + + + + + 

HSNLSLELGPLESGDSGNFS 



GTGTTGATGGTGGACACAAGGGGCCAGCCCTGGACCCAGACCCTCCAGCTCAAGGTGTAC 

421 + + + + + + 

VLMVDTRGQPWTQTLQLKVY 



GATGCAGTGCCCAGGCCCGTGGTACAAGTGTTCATTGCTGTAGAAAGGGATGCTCAGCCC 

4Sl + + + + + + 

DAVPRPVVQVFIAVERDAQP 



TCCAAGACCTGCCAGGTTTTCTTGTCCTGTTGGGCCCCCAACATCAGCGAAATAACCTAT 
541 + + + + + + 

SKTCQVFLSCWAPNISEITY 



FIGURE 4 



AG C T G G C G AC G G G AG AC AAC CAT GG AC T T T G G TAT G G AAC C AC AC AG C C T C T T C AC AG AC 

601 + + + + + + 

SWRRETTMDFGMEPHSLFTD 



GGACAGGTGCTGAGCATTTCCCTGGGACCAGGAGACAGAGATGTGGCCTATTCCTGCATT 

661 + + + + + + 

GQVLSISLGPGDRDVAYSCI 



GTCTCCAACCCTGTCAGCTGGGACTTGGCCACAGTCACGCCCTGGGATAGCTGTCATCAT 

721 + + + + + + 

VSNPVSWDLATVTPWDSCHH 



GAGGCAGCACCAGGGAAGGCCTCCTACAAAGATGTGCTGCTGGTGGTGGTGCCTGTCTCG 

781 + + + + + + 

EAAPGKASYKDVLLVVVPVS 



CTGCTCCTGATGCTGGTTACTCTCTTCTCTGCCTGGCACTGGTGCCCCTGCTCAGGGAAA 

841 + + + + 4- + 

LLLMLVTLFSAWHWCPCSGK 



AAGAAAAAGGATGTCCATGCTGACAGAGTGGGTCCAGAGACAGAGAACCCCCTTGTGCAG 

901 + + + + + + 

KKKDVHADRVGPETENPLVQ 



GAT C T G CC AT AAAG GAC AAT AT G AAC T GAT G C C T G G AC TAT C AG T AAC CCC AC T GC AC AG 

961 + + + + + + 

D L P * 



GCACACGATGCTCTGGGACATAACTGGTGCCTGGAAATCACCATGGTCCTCATATCTCCC 
1021 + + + + + + 



ATGGGAATCCTGTCCTGCCTCGAAGGAGCAGCCTGGGCAGCCATCACACCACGAGGACAG 
1081 + + + + + + 



GAAGCACCAGCACGTTTCACACCTCCCCCTTCCCTCTCCCATCTTCTCATATCCTGGCTC 
1141 + + + + + + 



TTCTCTGGGCAAGATGAGCCAAGCAGAACATTCCATCCAGGACACTGGAAGTTCTCCAGG 
1201 + + + + + + 



FIGURE 4 (continued) 



ATCCAGATCCATGGGGACATTAATAGTCCAAGGCATTCCCTCCCCCACCACTATTCATAA 
1261 + + + + + + 



AGTATTAACCAACTGGCACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
1321 + + + + + + 



AAAAAAAAAAAAAAA G G G C G G C C G C C C G 
1381 + + 1408 



FIGURE 4 (continued) 
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FIGURE 5 
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Peptides in APEX-lIg 

1 MAGSPTCLTL IYILWQLTGS AASGPVKELV GSVGGAVTFP LKSKVKQVDS 
51 IVWTFNTTPL VTIQPEGGTI IVTQNRNRER VDFPDGGYSL KLSKLKKNDS 
101 GIYYVGIYSS SLQQPSTQEY VLHVYEHLSK PKVTMGLQSN KNGTCVTNLT 
151 CCMEHGEEDV IYTWKALGQA ANESHNGSIL PISWRWGESD MTFICVARNP 
201 VSRNFSSPIL ARKLCEGAAD DPDSS HP humanlgGl H-CH2-CH3 



Bold- Predicted signal sequence, which will be cleaved in mature 
protein HP - junction sequence resulting from the BamHl enzyme site. 



FIGURE 10 




Peptides in APEX-2mIg 



1 MAVSRAPTPD SACQRMVWLF PLVFCLGSGS EVSQSSSDPQ LMNGVLGESA 

51 VLPLKLPAGK IANIIIWNYE WEASQVTALV INLSNPESPQ IMNTDVKKRL 

101 NITQSYSLQI SNLTMADTGS YTAQITTKDS EVITFKYILR VFERLGNLET 

151 TNYTLLLENG TCQIHLACVL KNQSQTVSVE WQATGNISLG GPNVTIFWDP 

201 RNSGDQTYVC RAKNAVSNLS VSVSTQSLCK GVLTNPPW HP - murine 
IgG2a H-Ch2-CH3 



Bold- Predicted signal sequence, which will be cleaved in the mature 
protein HP - junction sequence resulting from the BamHl enzyme site. 
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FLAG- APEX- 1 



MPMGSLQPLATLYLLGMLVAS CLG D YKDDDDK S G PVKE LVGS VGGAVT F P 
LKSKVKQVDSIVWTFNTTPLVTIQPEGGTI IVTQNRNRERVDFPDGGYSLKLSKLKKNDS 
GIYYVGIYSSSLQQPSTQEYVLHVYEHLSKPKVTMGLQSNKNGTCVTNLTCCMEHGEEDV 
I YTWKALGQAANE S HNGS I L P I SWRWGES DMT FI CVARN PVS RN FS S P I LARKLCEGAAD 
DPDSSMVLLCLLLVPLLLSLFVLGLFLWFLKRERQEEYIEEKKRVDICRETPNICPHSGE 
NTEYDTIPHTNRTILKEDPANTVYSTVEIPKKMENPHSLLTMPDTPRLFAYENVI * 



MPMGSLQPLATLYLLGMLVAS CLG sequence from human CD5 signal peptide, 
DYKDDDDK is the FLAG peptide 
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FLAG- APEX" 2 



MPMGSLQPLATLYLLC^LVASCLGDYKDDD^SEVSQSSSDPQLMNGVLGESA 

VLPLKLPAGKIANII IWNYEWEASQVTALVINLSNPESPQIMNTDVKKRLNITQSYSLQI 
SNLTMADTGS YTAQITTKDSEVITFKYILRVFERLGNLETTNYTLLLENGTCQIHLACVL 
KNQSQTVSVEWQATGNISLGGPNVTI FWDPRNSGDQTYVCRAKNAVSNLSVSVSTQSLCK 
GVLTNPPWNAVWFMTTISIISAVILIFVCWSIHVWKRRGSLPLTSQHPESSQSTDGPGSP 
GNTVYAQVTRPMQEMKIPKPIKNDSMTIYSIVNHSREETVALTGYNQPITLKVNTLINYNS* 



MPMGSLQPLATLYLLGMLVASCLG sequence from human CD5 signal peptide, 
DYKDDDDK is the FLAG peptide 
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